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(54) VIRTUAL SURROUND SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a virtual surround 
effect independently of a position of a listener. 
SOLUTION: A sound image control section 101 of this 
virtual surround system receives multi-channel audio 
signals L, C. R, SL, SR. Then a position of a listener 104 
with respect to a front speaker is expressed in the X-Y 
coordinates to conduct virtual surround processing 
corresponding to the respective positions. When a 
listener position detection section 107 detects a position 
of the listener 104. the position information is given to 
an HRTF coefficient database 108. The HRTF coefficient 
database 108 retrieves an HRTF coefficient 
corresponding to the inputted position information and 
gives it to a sound image control section 101. The 
control section 101 uses only a front right speaker 102 
and a front left speaker 1 03 to output a rear surround 
sound. 
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F^l^iUr*><fcC^, CCDJt^l*. e«tfcHiBi. He 
i. Tmi. T1c*ffl<.»ytl^^«^*&^n-CC^^^*>©<!: 

Fm=Tm/'Hm. Fc=Tc/Hm. Fx=-Hc/ 
Hm 
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H R T F ^®T^- 57 1 0 8 itxtf ^ n/c^ax^e 

gT'CDHRTF<^;&iliRLr. ^^^iSPgjJ 1 0 1 fcm 
^^iSliPl 0 1 «HRTF^f^>-^--c^X 
1 0 8*>6A:/3Sn/cHRTF96IS^ffll^r^<-^-^;b lo 
t^'7^7>K«!S^ff o^?), ^«S(Kaig|5 1 0 1 fc A 
:^;^n^:^---7^Y (L. c. R. SL. SR) (d 

^ % . :^^<omftc:^ t:-;^7 1 0 5 Ra^'^:fir:&;^ f--^ 

1 0 63&>6ia:^2n^-<#:f-f^-/ ^M^s l:r?^s r 
ti-;^; 1 0 2'SLrJm:f^y^ b--^ 
1 0 3iPhWl\^Xi>. ^:teXf->:^7 1 0 5S:C/^:5' 

Jr^fc. HRTF<^ii*fflc>rA*^-7^^:^-ft-^^g 

10 5. 0 65&5fj:<r^>. $/cttSX* 

[0 0 2 7}Aj::fe, ±ta0OHRTF^ISf=-^-<--X 1 

icHRTF^^if/ctci^-r^j:^tc'rn«. sm+ 

RTF^<^)^;&^Ji^b, igJffiiniitm<DHRTF^IS 

H R T F i^^CDfi^^ilS 6 ■^C.tii^X^^^ 
[00281 fe{±©<fc ^CC^^JSoj^jg^c J:ti«. 
^{ag^aSPl 0 7i. ^ffi{igT?CDHRTF^^^ 
^T^HRTF<^f^'-^-<-->X 1 0 8i^i^c:rr. H 
RTF<^S^fflt,ir^<^$fltai^^C<!:k:J:or. KHX^ . 

[0029] {mM(Dmm2 ) ^^C^^H^ooHj^cDff^,^. 

•3. ^mm\ t^~^mi^\m-<ow^^^v)xmm 

"^^mmn 101. B?:^2EX t:-:^ 102. mf:^:&x f 

-:j?7 1 0 3 . mwL^i^mm^m 1 0 7 . h RTFmm 

^955 0 1 ^'^A.Xm^SL^n^. 

[003 0] :^mM(Omm<DJ^- ^ i- )\^^ "y^ly 50 



01<7)HRTF^f=--^-^^::^lO8^HRTF 

m%nwb 0 1 m^wM^m^u loit^hK^z 

^ffifigrOHRTF^^S^CCcfcor^R 
J?)5*>(Dr*^. BSBX^l 0 4©a2|lfigX>59? 

-n^y^ ^-tf 102. mr^r:fiX t:*-;^; 1 0 3 ;&^6^ffigf 
<DMPS#^6 0^<Dtt,#.i'r^<b. ^C;0^6(Dtu^a 
filgOKBX#l 0 4<?)^o:?gp{c5fei;^^£E(DliiH<?: 

rgfjs ssMi^^j HMstfc^ m^tffiEa 
iziui-m 1 9 8 0^. x« rfl*K<b^s.cv 

i^<DHRTF<^^. »lfi[gr'(DHRTF{^<!:S« 

fR^l 0 4«SS*(aS{cJ:6•r>'^*'-^^';^-^f^•^>KJa 

[003 1] «±(Z>ct^tC*||ife(DJg,^ici:n^^. Kax 
^fiiSt^fflaJl 0 7<?:. <^^Hifig-e<DHRTF«^Sj;&S 
n(^J:^X^^^HRTF{miMWS^5 0 i^m-fx. 

n^titcHRTF%m.^mi.^x^mmmr^ct(,cx-o 
X. 1 0 4«^fg{i^^cJ:6•r>'^'-5^i'>»n^^'^ 

> K^^^^-S Cti)^X^ -5. 

[003 2 ] 3 ) ^^X(^^mM(om^mm 

^mpimm 10 1. H«:&:£;^ e-;^ 102. grfi-^:^ f 
-^10 3. w^(o^^ ^\:i7r^>:^m'o{^f.^f^titcm'^ 
mme 0 0 . sftaje 0 5 . ag^mft^^^gise 0 

[003 3] {4g«iaift-^^^gP6 0 eit^mm^ 1 

0 :fft^L. R. SWirT^tLX. m^j 

2ex f--;^ 1 0 2 , mi:^;:^ 1 0 3 tCfiS^^ffiffl 

(o:t-^ ^ ytfm^&tit^hcDx^^^ m^mmeo 
0 {i^romcc^g^in^ n/c{4g^-7 ^ ^ p .-jt > 6 0 

1.602.603,60 4f)immfy(^t^(^trfXWL^t4 

irfhtitci><ox. f^^Ltcm^^iBmux^mmeo 5 



UL 

m^i:^mu. HRTF^^f^-^-<-^ 1 osteins 

> ^ ^ . 4^mm<omm<onw^x'$> ^mmm i o 

r'tB:fjBltgAjcfi-^;£:lr:&SXt:-;^7 10 2. h93^X f 
— ;^ 1 0 3cfcOa5:^-r'E)o Wx.«. Dolby Dicrital (AC- 10 

^^^as 6 0 6 xmyi&^ > ^okd:^ - 7^ ^ :t m-^ l 

^*s5D?:£Xf-:^ 10 2. my^^:^^'-^ 1 0 3J:0 
[00 3 5] ta:3^Xt:-:^l 02. ga^^"^;^ t'-:^ 1 

UXisi^^t. md(Om^. B?r:^M&;:^t:--;^ 1 0 33&^6<D 

0 2(D«5^7&^e>^ffi?n^o 

[003 6] ;XCCv^d7U;J^><Dffl:^^ig^ilii:7-<Jl. 
0(D V ^ ^ p ^ >3&^ ^ n/tffi:^?^$cD-^-c$> 

-E), H7<3[>cfc^CC2 0CD®?g«:AtCDB#Pe1^3&^J^'5il 

2'OCDir^^X b*-:^ 1 0 2 J^aWj^:^ 1 30 

0 3;^):»e>illSfl«6 0 0 *r(Dffigt<D^ti^JC<D ( 5 ) ^ 

LI -Lr=Atx (^) • • • (5) 

3MSfl^ 6 0 0 1^:. iK^B^giMA t X^i<5^^B#^] t 

gpe 0 5 (isft u/t^^tt^:&^ h&mmn^^ l . h 

1 0 4(Dfi< tC^C^r:feC:t«, Sft^B6 0 5;^^S 
C-tg$lo/cB$Mf 1 0 4 (DSIifi^^fJO ffi 

^n^^o/cHRTFfi^^fflC^r^«f«JaiSPl 0 40 

[00 3 7] m^mmeoo^mm^i 04©fi<tcg 
<(iCkt. il^M^e 0 o^/J^^ccu. m^kt:f^-^(0 
J: ^ ccagm^ 1 0 4 (Dic5g^<:^> »; ^^'rSe^/cO r^T? 

-JUT'S 9-tr3>«:F»9/a-r^7^^7:)^^^o c^-r-si. 

^*1 0 4;&^^7cCCg<CDk:JlS(D^^C^}f$ISfC-r^C 
[003 8] i^c:fo. ill^fttge OOXkt {5) S(Dftm 

t«ft>"r. iiisMtie 0 0*^^5^11956 0 5(x:Moxm so 
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f^r^mm^^ms^e o 5r'^for^m^3 
[0039] ±%^(Dms:mms 0 0 r\ s^^ai 

[0040] 4b\ ±M(Dm^mus o o cc. s> ^ p 

3:3:<f:'(Dl!i#«iajgp?:S:t:f. 1 0 4>!»5^S&b/cC <h 

ocm«. ssK^i 0 At)^^wbi^tcm(iChf^wL^ i o 4 

[0 04 1 ] aJzCOcfc^^c, iu:^2 0(Z)j:^fc:-:^7;&i6|s] 

im'S^m^^mjjo. mwm i o 4<Dfi< ^sf)^titc 
m^mm 6 0 0 oDi^ii-^ ^ p xom^m-^:^^ 

^^^SfC^o/cHRTFi^^ 

^flai^r^i^JiSisp 1 0 1 r<D^^'-^ '^'!> > Fisa 

S^?f^C<h;!^^-C^^o cnfCj:orKJX^l 0 4C>fi 

[00421 i&*5. :^m&(DBm.X{t^mUe 0 5CDta 
i^OcioT. HRTFf^T^-^-^--;^ 1 0 8^*^^-r 

-^^-:;<10 B(Df^t>r)iiC^ HRTF#iBtill#g85 0 
I €r^t:rTHRTF^&l^f"-^^?S#-r'S<i:^OCbr*> 

[0043] (.mmmmA > ^xtc^r^cosissoje,® 
v'^> F^goit^^^-rr^n y ^mx$> 

0 . l|]»a>?BSS 1 - 3 il^— SP5}^«PJ"-<D?^-^^{^WT 
#^$^J^aISi5 1 0 K Hu:^:^ t:-:^ 102. 85:^^ 

Xfc;-:^? 10 3. 1tiacD3e'fe>1f 8 0 1-8 0 67&^ffi0 

m 6n/ciMsm^8 0 0 . sftass 0 9 . ytm^^^ 

358 07. 80 8. HRTFC&^^t'-^-^-X 1 0 8^ 
[0044] Tfeft^^^gPS 0 7 {iSu:^X f-:^ 1 0 

3(3[>i6< ccggsn. ^m^^ntc^^^^^-r^ 

/c{igtC7fe-fe>1^8 01. 802, 803. 804.8 

0 5.80 6*^^s:&rS]w:rS]t:frBi*3 ftt:f ^n. 
^(omt^m^^'^itmnt Lr^ffigps 0 9 licmm-i-^ 
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^mus 0 o<o^mm<t^^m^si8 07. s 0 s 

[0 04 5] «_h<Z>.t:^«C^?n/cM-9^-t.^Hf7'i7 

ma^mi^^x^BM-r^. ^m^^^s^a 07. s 0 

L tc^m^^mtj: s Y 5 > i^-cai:^-r yt 
m-^^ma 0 7fc-j;o-8 0 a <fcottj;^»3n/c7£m-^ 

•Sr. m^mm8 0 0iCtHm$Mc^-{z>V8 0l—9 0 

[0 04 6] 08©<fc^{C7K-b>i?-8 0 l~8 0 6A5ffi 
n/cit^. gjfe-fe >-!^©m:^7^^1iJ«0 9 CD<fc ^ 
tCJ^S. 09 (a) tt:&{il<D3K<t#^g|J8 0 8A%fcr 
-A«riScl*b/clS^. 7lc-fe>-y-8 0 1—80 SOy^m^ 
^«r^l/rii4. S9 (b) «^J9lCD7!&lt^*tgP8 
0 7*S7Ktf-A*ft|#bfclS^. 5£4->1^8 0 1-80 
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